C omprehensive, multicomponent, worksite health promotion programs were first introduced in the United States in the late 1970s and early 1980s, with the goals of improving employee health, reducing health care expenditures, and demonstrating senior management's commitment to the health and well-being of workers.
Johnson & Johnson, a pioneer in the field, first offered its LIVE FOR LIFE® worksite health promotion program in 1979, with the expressed aim of making "Johnson & Johnson employees the healthiest in the world." 1 The corporation subsequently spent several million dollars evaluating the program, examining, among other outcomes, its effects on health and risk factors, health care expenditures, absenteeism, and employee attitudes. [1] [2] [3] [4] [5] [6] Because the initial studies of Johnson & Johnson's health promotion efforts were published in the late 1980s and early 1990s, very few investigations have focused on the long-term results of the Program and its adaptation over time.
Today, worksite health promotion programs vary tremendously in terms of their comprehensiveness, intensity, and duration of activities. 7 Health promotion programs have emerged as an important corporate strategy aimed at improving employee health and productivity. 8, 9 Current configurations of worksite programs may include an integration of health promotion and disease prevention, medical benefits, occupational health, employee assistance programs (EAPs), disease management, work/life balance, workers' compensation, disability, and absence management. 10 Consequently, the focus of health promotion has broadened to include a variety of intervention categories and a consideration of various outcomes. To underscore the evolution of the field, Pelletier describes health promotion as ". . .(integrating) particular components (ie, smoking cessation, stress management, lipid reduction, etc) into a coherent, ongoing, program that is consistent with corporate objectives and includes program evaluation." 11 From a public health perspective, worksite-based health promotion programs have been praised because of their ability to reach a relatively large and contained population and engage them in sustained health improvement efforts. Although a growing body of literature supports positive health and financial outcomes from these programs, 12 results may be limited if a minority of eligible employees participate, or if selfselection bias exists 13 because of the voluntary nature of participation in most worksite programs. 7 Few studies have examined worksite-based programs over a long period of time; most studies have focused on short-term outcomes limited to 1 or 2 years. 12 Pelletier recommends that future studies focus on multiyear outcomes to determine the long-term consequences of risk factor modification on morbidity and mortality. 11 Unlike most of the previously published literature, the study we report here reviews medical claims data for up to 9 (2) referral to highrisk intervention programs known as Pathways to Change, based on HRA responses; (3) preventive health services and screening programs, with appropriate coverage for such services included in the benefit plan design; (4) a focus on health education and self-responsibility; (5) health education/training; (6) ergonomics assessments/job conditioning; (7) medical surveillance and regulatory compliance; and (8) workplace drug and alcohol awareness training.
At-event management consisted of nine major activities: (1) emergency care, (2) limited nonoccupational care, (3) occupational injuries/illness care, (4) medical case management with a much stronger emphasis on managed care and increased enrollment in health maintenance organizations, (5) alternate/modified duty assessment if necessary, (6) health risk management programs, (7) critical incident response, (8) counseling and referrals through the EAP, and (9) substance abuse management and referrals.
Post-event management programs focused on five major activities: (1) functional assessments to monitor progress, (2) a return to wellness program, (3) substance abuse and postrehabilitation program monitoring, (4) critical incident debriefing, and (5) alternate/modified duty monitoring.
Together, the pre-, at-, and postevent management activities spanned and coordinated corporate services among occupational medicine, disability, employee assistance, wellness, and medical benefit programs. The aim of the integrated approach was to maximize employee functioning and optimal return to work. The major impact of these efforts was expected to be optimizing health, resulting in a reduction in health care utilization and medical care expenditures. The analysis described here examined whether the decline in medical care expenditures was realized.
Methods

Sample
The analysis began with 19,105 domestic US employees who could be followed up for at least 1 year before and 1 year after the start of the Johnson & Johnson Health & Wellness Program at their company location. Start dates varied by location, but in most cases (84%), the program began in the first or second calendar quarter of 1995.
Once the eligible employee population was established, a medical claims database was built for these employees. All medical claims were first aggregated and then a series of exclusion criteria was applied to the database. Claims were excluded for services that were not expected to be influenced by the H & W Program. These included claims for maternity care, chemotherapy, transportation (ambulance use), preadmission testing, home health care, dialysis, spinal adjustment, and occupational, speech, or physical therapy. By excluding claims for these services, the eligible population was reduced. In addition, individuals below the age of 18 or over the age of 64 were excluded. As a result of these exclusions, the final sample size was 18,331.
In this study, claims data were examined from services incurred between January 1, 1990 , and June 30, 1999. The analyses were conducted with reference to each employee's H & W Program start date, and employees were followed for as many full calendar years as the data allowed before and after those dates. Partial years of data before or after the start of the H & W Program were dropped to avoid noise introduced by any annualizing processes.
Because the analyses centered around the employees' H & W Program start dates, the sample size decreased as one moved farther away from those dates. Table 1 shows the analytic sample sizes by year; these ranged from 8927 employees whose claims experience could be tracked for up to 5 years before their program start date, increasing to 18,331 at the start date, and then decreasing again to 11,584 employees whose claims could be tracked for up to 4 years after their H & W Program start date. The analytic procedures described below accounted for the different sample sizes in each year.
Data
Data for the health care utilization and expenditure analyses were obtained from Corporate Health Strategies, a Division of Ingenix. Detailed health plan enrollment data were not available for the entire study period, so enrollment status was imputed for each employee based on his or her employment start date and the existence of any medical claims during each study segment. An employee was assumed to be covered under the health plan from his or her employment date forward, with one exception. We allowed a maximum of 12 months without claims activity before the date the first claim was observed and 12 months after the last claim was observed to designate the employee as enrolled in the plan. Periods of no claims activity beyond either of those dates were assumed to indicate a lack of medical coverage. This process probably excluded some employees who were enrolled in the plan but never used any health care services during the study period. However, the culling process avoided counting employees who never enrolled in the medical benefit program.
Outcome Measures
The analysis sought to determine whether the Johnson & Johnson H & W Program influenced the following health care utilization measures: emergency department visits, outpatient department and doctors' office visits, mental health care visits, and inpatient hospital days. The study design called for an examination of these utilization measures for the period before and after each employee's participation in the Program. Utilization measures were assembled, by category, for each 12-month period before and after the employ- The analysis focused on health care utilization measures instead of medical expenditures directly because approximately 25% of the analytic sample was enrolled in health maintenance organizations, and these health plans were unable to provide person-specific expenditure data. Consequently, utilization measures had to be translated into dollar equivalents. Program impact was estimated in terms of increases or decreases in utilization measures for each year after the program began, relative to the period before the start of the program. The impact estimates were then monetized by multiplying them by the average dollar value of the relevant service (ie, an emergency department visit, an office visit, etc) for the year of interest. Average dollar values for these utilization measures were derived from the noncapitated plans. Dollar estimates included expenditures for the services in question, plus expenditures for all related ancillary services. Dollar expenditures for any ancillary service not incurred in the emergency department or the hospital were assumed to pertain to outpatient care. All dollar values were cast in year-2000 terms to adjust for inflation.
Research Design
Because participation in the H & W Program was almost universal and all employees were exposed to various features of the Program at their worksites, no comparison group was available for statistical analyses. Thus, a pre-post evaluation design was used, incorporating multiple regression models to control for confounding variables. The details of the regression models are noted below.
Regression Analyses
The regression analyses were set up to estimate program impact for each year after the start of the H & W Program, relative to baseline defined as 4 or 5 years before the program began. Increases or decreases in utilization were monetized, which in turn allowed for the calculation of Program impact in dollars vis-à-vis the entire preprogram period. The impact formula was: impact/year ϭ (dollar value of utilization in each year after the H & W Program began) Ϫ (average dollar value of utilization before it started), controlling for fixed person-level factors.
The nature of the data was such that outcomes of interest were observed annually for employees based on their program start dates, but some employees could be followed up for longer than others. Thus, there were nine annual observations from some employees, eight for others, and so forth. In the parlance of econometrics, these data represented an "unbalanced panel," because there may have been a different number of observations for each employee. Several analytic techniques have been developed especially for panel data. The technique selected for this analysis is known as "fixed-effects modeling." Specifically, negative binomial fixed-effects models for count data (such as numbers of emergency department visits, mental health visits, etc) were used in our analyses.
A description of the fixed-effects approach can be found in the publication by Kennedy. 15 Negative binomial fixed-effects models for count data are described in the works by Hausmanet al 16 and in Cameron and Trivedi. 17 The fixed-effects technique is particularly useful because it allows the researcher to control for person-level characteristics that are fixed over time (ie, they do not change in a meaningful way during the period when observations are collected), regardless of whether these can be measured directly. Examples of "fixed effects" include gender, race, and educational level. If the observation period for an individual is not too long, fixed effects might also include marital status, motivation to change health-related behaviors, type of health care coverage, health plan, job type, region of residence, and real (inflation-adjusted) income. Thus, this technique can be used to help control for a host of factors not normally present in claims data, even if these factors cannot be measured directly. The statistical methods used with panel data in the fixed-effects models allow the researcher to "sweep out" the impact of the fixed person-level factors, thereby mathematically controlling for these potentially confounding factors. As a result, the researcher is left with a more accurate estimate of the program's impact on health care utilization.
The fixed-effects models were specified as follows in our analyses. The dependent variables were the counts of the utilization outcome measures noted above, which were tallied for each employee for each year before and after the start of the H & W Program at his or her company site. A separate fixed-effects regression model was estimated for each outcome measure. Independent variables in these models included binary (yes or no) measures reflecting the time when each observation was obtained, relative to the start of the H & W Program at the employee's site. These independent variables denoted whether the observation was obtained 1 year before the start of the program, 2 years before, etc. Another indicator was added in each model to differentiate between observations obtained from later years (1997 onward) versus those obtained from earlier years. Although the selection of 1997 was arbitrary, the intent of this indicator was to account for recent trends upward or downward in health care utilization that had nothing to do with the H & W Program. Such trends might result from increased health-or drug-related advertising in recent years or other external factors.
Monetizing the Impact Estimates
The regression analyses described above produced estimates of the impact of the H & W Programs on health care utilization, controlling for several fixed, person-level character-
Suppose that the program was also associated with a 0.55-visit decline in mental health visits in the second year after it began, a 0.60-visit decline in the third year, and a 0.75-visit decline in year 4. These impact estimates would be monetized in the same way, by multiplying these declines by their associated average payments for mental health services in each year.
Once the multiplication was carried out to put the impact estimates into inflation-adjusted dollar terms, the dollar values in years 1 to 4 were discounted by 3% per year to adjust for the changing value of a dollar over time not already accounted for by the inflation adjustment.
The need to discount program benefits over time is universally accepted by economists 18 and can be easily understood by considering a typical investment. Most people agree that investing $1 today will yield more than $1 next year, even after adjusting for inflation, as long as the investment is not foolish. Suppose that $1 invested today yields $1.03 next year, after adjusting for inflation. If this is true, then one of today's dollars must be more valuable than a dollar received next year. The difference in their value is known as the discount rate. The size of the discount rate to use in a program savings analysis has been debated, but current thinking is that a 3% discount rate is appropriate, and that is what we used in our analyses. 19 Discounting by 3% per year in our example would mean that the inflation-adjusted dollar value of the mental health visit declines noted above would be further divided by 1.03 for year 1, by 1.03-squared (ie, 1.0609) in year 2, by 1.03-cubed (1.0927) in year 3, and by 1.04 raised to the fourth power (1.1255) in year 4. We used this process in our analyses to put all of the dollar savings values on the same level playing field.
Generating an Overall Average Impact Estimate
Finally, we noted earlier that dollar savings were calculated for each year after the program started and that the sample size of employees used in the analyses varied by year. It is reasonable to assume that savings associated with larger numbers of employees should carry more weight than savings based on analyses with smaller numbers of employees. Thus, we weighted the savings figures by the associated sample sizes noted in Table 1 and produced a weighted average of savings per employee per year in our final calculations.
Results
Sample Characteristics
Because the number of employees included in the analyses differed over time, we calculated sample averages over the entire study period (1990 to 1999). Over that period, the average age of employees in the sample was 40.6 years. Approximately half (51.5%) of the employees were women. Approximately half (49.5%) lived in the northeastern census region of the United States; approximately one-third (33.5%) lived in the south, and the rest lived in the north-central or western regions. Almost all (92.1%) of the employees were nonunionized and in salaried positions (90.9%). Approximately half (52.6%) had family health care coverage, 26.3% had single coverage, and the rest had single and spouse-only coverage. A little over two-fifths (43.4%) were covered in a point-of-service health care plan, approximately one-fourth (24.7%) used health maintenance organizations, about one-fifth (19.6%) had indemnity coverage, and the rest were enrolled in a preferred provider organization or were provided other coverage. Table 2 is the odds ratio of 0.873 for the period 3 years before program implementation. This value suggests that the average number of emergency department visits 3 years before the program began was only 0.873 times as high as it was in the reference period. Values less than 1.0 in the odds ratio column indicate lower utilization, and values greater than 1.0 indicate increases in utilization, relative to the reference period.
Regression Results
The regression analyses were set up to examine utilization patterns over time when compared with a relatively short reference period-4 and 5 years before the Program was started (as opposed to using the whole pre-Program period as the reference). This approach allowed us to make maximum use of the available data. By breaking up the preProgram period into discernible units, we avoided having to make the assumption that utilization would be constant in the entire pre-Program period, which did not seem realistic. The variability in the regression coefficients in the pre-Program period lent support to the expectation that utilization patterns varied over time, even in the pre-Program period. If utilization had been constant in the pre-Program period, one would have expected those coefficients to be identical.
The ultimate purpose of the regression modeling was to allow comparisons of health care utilization before versus after the H & W Program began. This approach was complicated, because there were several years in the pre-and post-Program periods. Nonetheless, an examination of the data in Table 2 shows that odds ratios in the early years of the post-Program period were higher than odds ratios in most of the preProgram period years, suggesting early increases in utilization after the program began. This was true for all of the utilization categories except inpatient days, which showed a steady decline in utilization over the entire study period. However, in the later post-Program years, large decreases in the odds ratios are shown, suggesting large reductions in utilization, which in turn resulted in significant savings in medical expenditures. Table 3 also shows trends over time in savings estimates for each of the four outcome categories. As shown, savings increased substantially in years 3 and 4 after Program implementation for outpatient and doctors' office visits and for inpatient days. The small annual losses related to emergency department services were fairly constant over time, whereas savings in mental health visits were most pronounced in the fourth year post-Program.
Financial Impact of the H & W Program
Discussion
Johnson & Johnson was a pioneer in the development of worksitebased health promotion and disease As the corporation evolved in its thinking about how to best deliver its health care products and services to its customers, so did the corporate LIVE FOR LIFE program. The LIVE FOR LIFE program was reengineered into an integrated health, demand and disease management program that encompassed a full range of health and productivity management initiatives. An important component of the resulting H & W Program was the integration of employee health, occupational medicine, EAP, disability management, and health promotion into one synergistic organization. A significant incentive of $500 was provided for employees who participated in various aspects of the program, and almost all participated.
Results The evaluation of the H & W Program focused on a longer period than is typical with other worksite health promotion evaluations. Up to 5 years of data were available from the time before the program began, allowing underlying trends to be better identified, as opposed to using just 1 or 2 years of pre-Program data as the basis for outcome assessment. In addition, up to 4 years of data became available after the Program began, allowing for longer-term outcomes to be measured. These factors led to a more accurate assessment of program impact than would otherwise have occurred.
Another unique characteristic of this evaluation was the use of fixedeffects regression models, which were developed for situations such as these in which several observations are available over time for each subject. These models allowed us to account for factors that did not change over time but still influenced trends in health care utilization. Fixed-effects models also allowed us to control for many factors that were not normally resident in claims data. These control variables may extend well beyond age and gender to include education, race, real income, health status, marital status, motivation to change health practices, and other important variables, depending on the length of the observation period for each individual.
Limitations
Although this study followed employees for much longer than is typical and the fixed-effects models helped control for several personlevel factors, several limitations are important to consider. First among these is the lack of a comparison group, making it more difficult to assess whether reductions in utilization were caused by external factors. This might be more problematic for inpatient care, which has been decreasing in the health care industry in general. Thus, there may be other reasons not counted here for some of the inpatient utilization declines we observed. Typically, however, inpatient utilization declines are associated with increases in outpatient use, which were not observed here. Therefore, it seems plausible that the declines we observed were due to better preventive care, not simply to a change in the venue in which services were provided.
Another set of limitations relates to the use of the fixed-effects approach. Although these models have some key advantages as noted above, they are not perfect. First, fixedeffects models cannot adjust for the impact of factors that change over time. The longer employees were observed, the more variable expenditure-influencing factors may become, and these factors may still leave some bias in the program impact estimates. Second, the theory and methods involved in fixedeffects modeling preclude generalizations beyond the analytic sample used in the analysis. Because we began with the universe of domestic Johnson & Johnson employees who had at least a year of experience before and after the H & W Program began, the issue of generalizing beyond this population was moot in our case. In other studies, the desire to generalize may prompt the search for other analytic techniques, which may have advantages and disadvantages of their own.
Third, utilization impact estimates were monetized in this study by multiplying them by the average payments taken from the subset of observations coming from noncapitated plans. This process implicitly assumes that the cost-structures under which the capitated plans operated were similar to those of the noncapitated plans. If operating cost processes differed substantially by plan type, then applying noncapitated payment figures to estimate the cost of capitated services may have induced some bias. However, we believe that the amount of this bias would be preferable to restricting analyses to noncapitated plans, which clearly would have produced an incomplete program impact estimate.
Fourth, the savings estimates reported here may be imperfect, because we counted all dollars for ancillary services not applied in the hospital or in the emergency department as being associated with outpatient/doctors' office care for physical health problems. This approach means that no ancillary dollars were associated with mental health care. We made this simplifying assumption because it would be very difficult to accurately apportion ancillary dollars to either mental health or physical health-related care, for those who used both types of services close in time to each other. As a result, we probably overestimated outpatient savings, but underestimated savings associated with mental health treatment.
Finally Despite the limitations noted above, the program impact estimates we reported may be conservative, because the analyses did not consider the impact of the H & W Program on disability program use, workers compensation program use, occupational health care utilization, or utilization of the company EAP. Moreover, we were unable to estimate the impact of the program on productivity at work. In general, one might argue that the use of some of these services (eg, EAP or occupational health) may have to increase to observe savings elsewhere (eg, in medical or disability program use, or in better productivity at work). Nevertheless, the limited literature suggests that expanding analyses beyond medical claims or utilization data would have increased the total program savings. 20 
Conclusion
This study demonstrates that a well-conceived health and wellness program that focuses on prevention, self-care, risk factor reduction, and disease management can produce substantial benefits for employers and their employees. Utilization and expenditures may be reduced by better coordination of existing health and productivity management programs, with many of these benefits occurring in later years.
